P2X7 receptor stimulation of membrane internalization in a thyrocyte cell line.
Using fluorescent membrane markers, we have previously shown that extracellular ATP stimulates both exocytosis and membrane internalization in the Fisher rat thyroid cell line FRTL. In this study, we examine the actions of ATP using whole-cell recording conditions that favor stimulation of membrane internalization. ATP stimulation of the P2X(7) receptor activated a reversible, Ca(2+)-permeable, cation conductance that slowly increased in size without changes in ion selectivity. ATP also induced a delayed irreversible decrease in cell capacitance (C(m)) that was equivalent to an 8% decrease in membrane surface area. Addition of guanosine 5'-0-2-thiodiphosphate to the pipette solution inhibited the ATP-induced decrease in C(m) without affecting channel activation. The effects of ATP on membrane conductance were mimicked by 2',3'-O-(4-benzoylbenzoyl)-ATP, but not by UTP, adenosine, or 2-methylthio-ATP, and were inhibited by pyridoxal phosphate-6-azophenyl-2'4'-disulfonic acid, adenosine 5'-triphosphate-2'3'-dialdehyde, and Cu(2+). The capacitance decrease persisted in Na(+)-, Ca(2+)- and Cl(-)-free external saline or with Ca(2+)-free pipette solution. It is concluded that ATP activation of the inotropic P2X(7) receptor stimulates membrane internalization by a mechanism that involves intracellular GTP, but does not require internal Ca(2+) or influx of Na(+) or Ca(2+) through the receptor-gated channel.